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(57) Abstract: An optical waveguide circuit com- 
prising a plurality of first cores (203) arranged at in- 
tervals widening as they are away fiom the branch 
point or the joining point of optical signal, a clad 
(205) filling at least these first cores, and second 
cores (204) provided between the first cores and the 
clad and formed in the gap between the first cores in 
the vicinity of the branch point or the joining point 
while covering the first cores at least partially. Re- 
fractive index of the second core is laiger than that 
of the clad, the boundary between the second core 
and the clad is smooth and the film thickness of 
the second core formed in the gap between the first 
cores is decreased as the interval of the plurality of 
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10 ^3:mm 

(Planar Lightwave Circuit : PLC) j5:^(DytMim^ y YV^i7 

^>JSt^ (Arrayed Waveguide Grating : AWG) ^^-fo 112 7®}* AW 

20 G^^(D_hffi0T'fe 19 . ^ 2 8 lEIfi^ 2 7 H JC*3 S V Illb- V Illb ^ 

2t±^7y}^8 0 4t7!f>b^^^^iy KMl^fil. 
#^feas*^S^jS^8 1 1 ^(dM^^^s 1 1 tzi^i^^tLfcim 1 :^ 

25 8 1 Sir. :i(DmUm8 1 5\z.^^;^fbftm2:^'7ym^'^S 1 4 

m 1 7 812^^2;^^ -T^mt^^ 8 i 5 t ^l^m-t^T U4 
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m^^8 1 3 7!)^m^^M^h(0-V. JS«#-m$tLrc3fe^t-^S:JSSfel-5> 

8 13 {e:^3lt^ = T 8 0 3 <D±^^XXJ^m^ir:b=iTm(Dmm'i±^^ 
5 5^ K8 0 4 ^^:J:o-CSie)ai*tl.TV^^e 

^ o 

8 1 2T*liI^l3:J:oTjS:Jf btb. ^m<^ = T 8 0 3 ^m-T^Tl^^m^ 

10 i^8 1 3 iJiAM^ttSo 1 3\^i-imm-r^m^^m\^^ 

15 F ■LC(Dm(Dmt UT. ||2 9 0. ^3 0 miZL^'k^^^-to Il2 9 
^fi^-a-^l^o^iSia-C*? t) . US 0|gji^2 9iaie:53Jt5 IXb-IXb 

m:^\^(Dmmmx*h^o. w^mt. 2^(Dm^^ (3T9 0 3) 

L<Dmimm^^mm9 l 2i;l*5V^T3:v^^;L3fi^^^i:;fcm3t^^b> 

m\^t^t.'m 2 9 E^^:^3V^TA;^^^&^ 9 11 ;&^6)Al^bfc^^t-i-f*. 

v\ m;^^i^^9 1 3 A. 9 13 B\z2^m^inxm:^^n^o ^i^it 
L J: o -c pT ^ i -f- ^ :i ^ *s X* ^ S „ 

25 ;i(?5^^fJ:*5V>T^>l|3 0 igic^i-i p H::. 9 0 l ±<dT^ 7 
K 9 0 2 JildJ^^^tufc 2o(D3T 9 0 3 (D±U^ ^X^^^T ^ =^Tm 
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^310, :^32|g. fBS smi^^'T 1 0 0 3 t±^ y iy V 1 0 0 4(D 

ms smi-if^s 1 iai;i$5ttsxc-xca:3b-ipit^^ffi0-e 

15 fc^o 1001 Jtc^T^ 7 K 1 0 0 2±l^mi-f 6>tT/fc:, r^Lb = 

r 1 0 0 3 ©mtbf*. =iTmi^mw(om^mimti-^=^Ty<i$'—=^>^^t^ 

So 

X. S ic: 3 r ^ ® (Z> ¥ b ^ S o 
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5 ttT*3?), 8 0 3 ^ ^ K 8 0 4 (^^#;as}io # t) bTV^S„ r 

ji&8 1 3 ;D^b;^7:^"^?Sj^8 1 4KAM^n^m^hm^:^x$?^o 

10 P2000-147283-§-) ^3 4 13 (^>^tl.^tbX I b-X I b 

mRx^x I c-x I c ^tDifffiE^^i-^ 3 5 m^^x^m 3 e 

i @$f^Jas^7y K8 0 2> 8 0 4<^®^^J: ^iz^ <. =iT8 

0 3 (omi^mSkT tfj:^ X 5 Jfeffi^^ 1 l0l^lr = T803 I^{;:^(t. 
^(Dmmm 1101 (^l?:$>5SaTPflPi;5SjK^S5lCUfc^SoT^< J^^C-S J: 

15 5 ^d;«J^^W^U-cv^^„ J:njl> ;^ 7 :/#^^{^ 8 1 2 a: T 

V'-r#iSj^8 1 3 i! (03g-^§|5^^:*5V^T=IT 8 0 3 |S©«:^#^^^;6S^>!r 

20 ^sfeofco ^£^b\ A;bmU^8 1 1 a:ffi;^^iS^8 1 5 tcDmi^i^ mi 
;^7y^^lS^8 1 2. Tl/-<#JS]^8 1 3. M2;^7^^^^i^8 1 4;&5 
^^te>3^TV^5„ T:?'^?^ K8 0 2 ttS^K 8 0 IJhJcl^tt e> tuT V^ 60 

— :*'s:^rRi't4M'a-:|^(^^'^eLf*.ii#{2:=iT 9 03ti^9 5'K902. 
9 0 4(^Jtffi^^llA^S:;^tv^i: tt;i:g< /jioTb* 5 i^ids^ST-fe 
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15 Bk.. ttrB0 2=xToe^^f*MmjJ'^i/ Ko®|f¥J:«9;^c#<. tula 
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10 <is:^i:o\^m^^f\^X\-^^:Lt^m^h'r^o 

5 b b-h\z.m^mi =ir<om<omm\^^^^M^^2:=Tb^mpL^ m 

^<D^i =iT(Dmm\t^^bmf^h-^^<xh. ^^m^^^(omm^'m< 
n.b .mm^T m^M^m^^ iy f-i^ -if \.x% i ='T%?^^i-§xm^> 
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7&^i^tc\t^mM,^^m^^tfmm^is\,^x. Miami =Tojiia5*3 
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So 

5 !9 T-^3t"e^S„ 



10 l|2 0fi^i 0{Ji*5tt5 lb- Ibilft;^fi0(7)|>f®ia-e^i9. 

xh\). 

^9®fiB8ia{3:*3*t5 iiib-liibj|^;^[Rio»f®iat?fet) . 

20 Hi 0 Hft^S |gjc:*3tt'5 IIlc-lllc^;^fRl(Dif®IST*fe . 

Hi sSfiHi 2®iJi*5Jts ivb-ivb||:^iRi(^PK^ffiiaT?fe >9 ^ 
25 Hi 4^f:iHi 2 0Jj:j3Jt5 iVc-iVc |^;&'lRlo^MI3-e$> «9 . 
Hi SEfiHi 2 0{3:*5tt5 iVd-ivd^;^iAi(^^®®Tfc «9 . 
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m 1 6m\'i^^m(Dm 5 <Dmm(Dmm\^^^titmm^m^^m'r±m 
m2 imit:^^m<om6 (omm(oj^m\^^^mmm^m^(Dmm:^m 

?r xmiii ^ 1" ^® la . 

15 m2 Am\t:^^m(om Q <omM(Dmm\z.^^%m^^m^(Dm^:i^m 

20 ^jiwm\^^'rw\mmxh^ . 

m2 7m\t^^(o%m^'^m^^^'t±-mmxh^. 

m2 Bm\tm2 7m^^n^Yiiih-Yiiihmij^(Di§immxhy) . 

m2 9 m\t.^^^(o%m^^^^^^-r±.mmx-h ^ . 

us om\'tm2 9 0(31*3 its I xb- I xbjm;^tRj<^»f®0Tfc D > 
25 m^ im\t.'s^^(o%m^f^nim^^^'t±mmxhr> . 
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^3 smi-i^s imKisif^xc-xcm:^\^(Dmmm-vh^. 

■ smi-^Ms 4m\^^n^x ib-x ihm:^[^(DWrmm-vh^ . 
emnMs 4m\^^i-f^x i c-x i cm:i^j^(pwi'mm-vh^o 

5 

10 ^^-To n 1 sfiiJbcsig. m^myt^im^i^n^ ib- ihm^^(Dm 
urn. ^3 imK^\ir^ i c- i cm^^(om'^mxh^o 

^5Kl 0 1 ±.\z.T^m^fy^f^T ^ "7 Kl 0 2 T 

Hi =iT 1 0 3(^±®*3J:t/{ia®%m5 0 2 3T 104^:. mi^tTl 
15 0 3*3 J;t;f^2 1 0 4 ^aJ?)3Z.tf J: 5 \^T^ 7 y Kl 0 2±{j:?f^^ 
$tbfc±j;^ ^ y K 1 0 5 t *^^«J^^tl/5o 

H 2 1 0 4 (^^®^i?te>35M;^^?f^^tbTV^So :H 1 7 K 1 0 
3<D^®{c:f*?^^^lc:jf^tu^^C5:a5, Sl=T103t±i5'7s/Kl 
0 5^ «^P^J3:02 = T 1 0 4 ^Wt^-f. H 2 1 04 c^Ji^ 7 y K 1 0 

20 5 t<Dm^'^^M 1 1 0 3 t (Dm^mx^mb-^^i^-r^ r ^ ic: . 
25 (D/^m^^mnx^ 

J^ji*3. H 2 3r 1 0 4 7 K 1 0 5 0 
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5 ii23rio4 (^j^jyji^T 1 0 3 <D±-m^f^i-imm(DW.n(Dm^&^ 

0 4Kmm'r^Bm^m:(Dmitii^:k^ < jfesfc^e). ^?5i{2:(:3:='T i o a 

10 1^3K^liV^^o 7 5/ K 1 0 2*5j:tJ5±:J^ 7 5/ K 1 0 5 O^J|Sf-t;i«2i^ 

•J'^^SiU?^^ K-tr>'i/bfc:^^mtt^ (BPSG) ^ffiV^. J^fff* 
^tl-^fll 0 nmtV. mi^^i^^tl'etll . 4 5 0 i: UfCo Hi 
10 3 <Z>tt3(S!-Ulf:im^^i^P ri^- (S i ON) ^^Vn. J? $ 3 /zm. ® 
S/imib. ®iff^f*l. 480tbTiJ'^yK102. 1 0 5 ^ (^it 

15 JB^f^^A^ 2%lc^^UfCo 02 =iT 1 0 4 <^*t3|S|-{cf*B P S G^lrffi 
V^. j^lSfiO. 5 /zmi: UT. ®$T^f*lll =iTl 0 3 i:|^Cl. 4 8 

^2 1 0 4 (^^©(^^m^btcifil^t- y — ^Srjgffi Ufco H 
2 =3 T 1 0 4 <^*t5|Sf ^ UT B P S G A/^S* ^C'fbtt J^ja^H 1 = 
20 T 1 0 3 J: D 'fc®V>fcie)T'fe5o 0 2 3T 1 0 4 (^^5|S|-(D®['fbig.^;e)S|| 

1 1 0 3 J; 19 t>^i;v^r fcJi. V yxi^f^\z.m 1 =T 1 o 3 <^J^)|^;DS 

&.±(Dmm^^ t). 0 2 =iT 1 0 4i^tJ:\f^m'B-<Dmi l o 3 
M<^^tT/<^>^^f^^ 100 nmh^ti(0\:inv. 02 1 0 4(^^® 
25 <7)5lS^©^^Jil 0 nmeJlTI;i^^$tl.f::o ^Ol^ms S^l^^iS^^fe 
2 1 O 4 ;^|S;^^V^^'a■0 0 . 2 d B / c m3?i^ fe) 0 . 0 4 d B / c 
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&.±-c\-iM 2 =»T 1 0 Aii^mi 1 0 3 (D±-misxxfmm^M^0i 
Tv^ti^j^ J: < . n 1 =T 1 0 3 o±-mi3xv^m'm\^M^x'rm^m^m 

Clg2©^J£(^)?^^] 

B4^. ^5®. mem. f^7m\^^mm<Dm2(DmM(DMm\^m^ 
3fc^^i^iiii^^^-t-« S40^iJb®la^ m5mitm4m\^^if^ iib- 

^^mwii(D^m^^2 1 3 \zii$^i^-r^:^t^^^^tiitmwc(D%mf^^2 

mW^<0^mf!^.^2 1 3»±. S:K2 0 1 ±{^:?^^$^^f^lT^^^ 7 5^ K2 0 
2 i:. 3feft-^<^5>il^;^^y5:ft'^?Jg^T'feS;^7:;^#^Sm2 1 2t(DmU 
20 |f|5;&='bilti.S{^bfc;65oTraPii;asj[tdS5 j:5ic:Ti^^5/ K2 0 2±tc?F^ 
^^fitc^^<Dmi = T203t. II13T203 (Z) Jbffi*3 J;U««[IS^ 

2 0 3 <Dm(OmW^f^f^^f\^f^m 2^T 2 0 Ah. mi=T203*5j; 
•0f^2 (0=iT 2 0 4 ^afeiZstpJ: 5 1-Ti5' 7 K2 0 2 Jtlcl?^^ $ tt^t 
25 ±^"7 y V 2 0 S bt^hmi^^f\'^o 

^2 =ir 2 0 4<^®^^:d5^7 K2 0 2. 2 0 5 (7?®^^ J: 9:^% 
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0 2 2 O 4 2 12 (DM 1 2 0 3 S (DitP^^^b 

^^^^2 1 3(Dmi = T 2 0 3 ©±§B^^:^oT?^^^^^TV^5o ^tc. 
5 ^1 =iT 2 0 3 r^(^KgtJ-?^^^tl.fcm2 =T 2 0 4 <^l^j?}^. P t) 
5^1 =T2 0 3^^)ISIS^SJ[6:^5^^^:bfc^5v^fi<;fe5 J; 5 J-?^^$tT.T 
v^5o r:<^ J: 5 JJill 2 =iT 2 0 4 ^j^^-rsr ^tdJ; D . =i TRg*^!^!?^ 

^2 3T 2 0 4 (Z>^m^. m^itm^X^ V ^^d-^OjatJl JZoTH^T* 

15 Tt>. M 2 2 0 4 1 3T 2 0 3 . 2 0 3 S (D±Ui^-hf^^^tl 
T*5t). ;6^o^2=3T2 0 4fc±^7y K2 0 5 t <D^^®d5?t d^^'i 
ft®?^iyt-efc^fc:a?). -(S^lc:^fe#-r^tl3^<^^'fti (Polarization 
Dependent Loss: PDL) V> i: V^ 9 e> tl-So 

20 ^ifi^co^ 1 3T 2 0 3 <^rac^^i^i-s ^(^MJS^aspij'^pmi 3T<o 

^#5w^^sT-#. ^ 9 iy h' t(Dm^nmht^^j^^^thx\,^ 

25 w.-t^^tt^x^^^ 
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mi^mmitm i (Dmm(Dmmtm\:^\z.vfco :^'^ymm^2 i 2 tcom 

m^\^^if^^ 1 2 0 3 l^cD^pg^ 1 M ma; bfco -^fc^fe^tbfc 
Hi 3T2 0 4 Of^Rifi;^^^^^S^2 12 fc©^J^^}&^e>©^mft 2 
5 = 5 0 0 /z mT- 2 0 m^T/2:;0S-5 J; 5 {e: bfco r:cD^#02=iT2O 
4<^H 1 = T 2 0 3 ^»;^7:^^^feS^2 1 2 ^ 

i^lH5t?(D 4 /i md^fe z = 5 0 0 /£ ml?<0 0 At t?i^-«^j5''fJ:^iJ>-t-5 J: 
5 Ufco :i(dWM. ±8 c h5>c^tti;^7CD^tf<^i^pJ^:^fi. ^ 2 =ir 

2 0 4 >0S7^.fcV^J^-^<^ 1 . OdB^O^bO. 2 d B leHSi^-^^fCo ^ P D 
10 LfiiO. 0 5 d B^T^^^^JJl/h^d^ofCo 

msm. M9m. mi om. Sii ia(c2^^K(^)||3<7:)^JS(^J^Mie: 

iiih-iiih m^^(Dmmm. mi omnmsmi^^isif^ uic-uicm 
15 :^\^(Dmmm.Mi imit^ami^isi-f^ nid-iud m:^j^(Dmmm-^ 

:L(D%m&^m^it. m2(Dmm(DjBmx-mi^ixti2m:hmm^-r 

Y i^-H^MlHl^ <lr^^ U t> O -e 5 o 

20 ^4'1^'1'X, ®^^^?imi (^^ifecD?^^tl^cf;ibfco X^^s o iJi 

\ZiiT^ 7 5^ K3 0 2dS^(t T:5' ^ K 3 0 2 1 = T 3 0 

3 (303 A, 303B, 3 0 3 T), 0 2 = T 3 0 4 . JirJ' 7 y K 3 0 
5;0S^ftfettSo ^^^^3 1 1 \-iy^-^<mi^^S 1 2 ^i^M., 3 

1 3Atmmm3 1 3 Btd^n^-r-So 

25 -T"— ^"«^jfei^3 1 2 t (OmmAi^iSilr ^mi&^ 3 1 3 A<Dmi = T 3 
0 3Atmf^^3 1 3B<^mi = r3 0 3 B t(Dmmni urat bfco 
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^13X3 0 3 TnT—^<m^^S 1 2 (Dmi =Ttr:^-ro ^f:i^i^^ 
fhtc=^T 3 0 3 A. 3 0 3 B <D mMi^T — y<^U^ 3 1 2 t (DmMM.-^^ 
^(D^M^z = 3 0 0 jttm-C2 0 n m.^'T^J^f)^ ^ X 5 KVfCo 
^2=iT3 0 4(Dmi =3X3 0 3 |^<0|^|^4':*:"e©J? $ J^if^— ^"^^^^^ 
5 3 1 2 ©^^I3J'T?<^ 4 Mmd^fe z = 3 0 OMin-eoO m"* 

B 2 =3 T 3 0 4 }&5f£V^:^•^(7? 0 . 5 d B d> b 0 . 1 d B l^l^S^t? % fCo 
^fcPDLfiO. 0 5 i^;lTi:^#l-/>^3&^-^?S:o 
Cif4(7)^JS<DJ^^] 
10 mi 2|g. mi 3®. Hi 4ig. Hi 5 0f3::z|c|&M<^H4 (7)^Ji(D?^ 

^{^^s^^^^i^m^^^i-o m 1 2 iafi±.®ig. mi 3m\-imi 2m 
\zi3if^ iYh-iYhi^:^\^(Dmmm.mi 4i^(^iii 2iaic:fcMt6 ivc- 

m2P^7^mm^4: 1 4t. ^itu^mis m2P^9-:^mi^^m\^%^^ 
20 Tu^mu^4 1 3 f*. mm 4 0 1 ±\^m-^^MtiTi!^ 9 V4 0 2 

r^9iy K4 0 2 Jtlc?^^$ttfc^#[<^mi =r 4 0 3 01 = 

T4 0 3 (Djzts^^iix^mm^m'? tt-i>\^. '>f^< t t>H i^Sixf-^2 

;=^^:/^?SS&4 12. 4 14 tTU^m^^4 1 3 i: J: 
Oia'^t^l^'? -^5 H 1 :3T4 0 3 <Dm(Of^W.\^J^^-^M^'B 2 =iT 4 0 
25 4 ^x Hi =T4 0 3*3j:t;?H2=iT4 0 4SrSJ63itf J; 5JJ:Tj5'7y 
K4 0 2_hl;i?^^$tufc±i5' 7 5^ K4 0 5 i: e>«^ $ tv^„ ^:L'r^m 
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2 =3T4 0 4 (Dmi^mn^ 7 5'K402, 405 (DBt^^^ ^ < . 
B2=iT404i:j5^^5'K402. 4 0 5 t (DM^nm hi)^X*:^ ^ ^ m 
2 =1 T 4 0 4 7 •:fm^^^ 412. 414(^||1=2T403S (0±M 

1 3 (DfBl =3^4 0 3 ©±$PlJ:^oT?^^$tu. T 
5 1/-1'^^{^4 1 3 (Dmi 3T4 0 3 CO P^lli: ^ tvfcim 2 =i T 4 0 

4(^JKJ¥ti. 01 =tT4 0 3 oF^Rl^szS:as^lJ: Ufc^H^^< /jt-5<t p (j: 
?^^^^^TV^5o :02=iT4O4JJiJ;t). 01 ;^7:/^&j^4 i 2 

-eisuT^i 3T4 0 3 m(Dmm^A^^fitcm-^^ii^^ 9 k4 o 2. 
mM(omMtmv:'K\^x^^>'^-/i-mmi 0 0 gh z . ^^>^/^i^4 

0 <DAWGSrf^SiU:^„ :L(D^m. AWOif AS^JiB 2 =iT 4 O 4 
7'^V^m'a-^^ 2 . 5dB;5^^,l. 0 d B }c:®M-e # fCo ^ fcSiilSS=^:^ 
15 1 nmtcdoJtSPDLtiO. 1 5 d B fiJ^T ^Ji^'o i/Sio 

016 0. 0i7ig..0i 8m\^:^mm<D^ s (Dmm(Dm'mKm^^ 

-vhWi:^\^(Dmmm. mi 8ia»i0i 6iafj:*3ttsvc-vcjm:3^iRj<o 
20 mmmxh^o 

^KD^m^^^m^i-i. ^I^<Z)0 1 =ir 5 0 3 A. 5 0 3 B>aS5:v^{^:J^ 

i^\^iiL^i^mm^5 1 2^^-t-6jit'a'i^-efcSo aa^^^i^j^s i 203^ 
-^^nhx. m^mtp<tim^^5 1 1. ja^^j&i^s.i 2. w;^^^^^ 

^513 A, 513B ^#x:TV>5c 5 1 2 5 0 1 

25 Jitii^^^^ttl/hTi^^ix K5 0 2 T:J^ 7 K5 0 2_h^^:^v^^;l5|^^J 
K^^^tbfc^^(DM l=T5O3A.5O3Bi:.0l3r5O 3A. 
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5 0 3B(0'!p^fj:< t t>— ^fP^^P t t-h\^mi 3T503A. 503B 
(Om(Dmmz.^^^Mcm 2 =iT 5 O 4 t. mi =r S O 3A. 5 0 3 
B ^3 J; TJ^m 2 (75 =1 T 5 0 4 Srai?>jitf J; ^KT^Viy K5 0 2 ±\z.^m 
^fiit±^ ^7 }^ 5 0 5 tib^hm^^fi^o 
5 ^2 =iT 5 0 4 t:ioVN-CM(-l5^PJ-r5o =tT 5 0 4 fis afi^^^S 
m 5 1 2<^j#^^*^*5a:U«^<^aa#l-Ji?^^$tl.^o ^2 =T 5 0 4 
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